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DETAILED ACTION 

1 . The Amendment filed on 05/08/2006 has been entered. Claims 4-11,1 3-1 5, 
17 and 19 are pending in this Office action. 

Response to Arguments 

2. Applicant's arguments filed on 05/08/2006 have been fully considered but they 
are not persuasive. 

In response to Applicants' arguments on page 6 that "Cupo describes using only 
the equalizer coefficient portions of the output of the equalizers 106, 107. The data 
portion of the output is later merged to form output data, but is not used by the timing 
recovery circuit. In contrast, claim 7 recites combining the entire output (i.e., the N 
equalized feedback signals) of the forward equalizers 16a, 16n and feeding this output 
into the timing recovery circuit 20". 

The Examiner's position is that Applicants arguments are not persuasive. 
Referring to figure 1 , in column 4 lines 10-30, Cupo et al. teaches that to compensate 
for timing offset and drift, the frequency and/or phase of this master clock signal is 
altered by receiver timing generator 105 using timing adjustment signals provided by the 
timing recovery circuit 123. These timing adjustment signals are a function of the delay 
introduced by each equalizer to one or more predetermined nonzero frequency 
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components of its input signal. As suggested by Cupo et al. disclosure, because the 
timing adjustment signals are a function of the delay introduced by each equalizer, one 
of ordinary skill in the art at the time the invention was made would have recognized 
that the delay signal can be a combination of the equalizer outputs taking into account 
delay introduced by each equalizer. Coefficient updating circuits 108 109 are utilized to 
provide updated coefficients to equalizers 106 and 107; see column 3 lines 30-35, also 
FIG. 1 . Contrary to Applicants' assertion that Cupo describes using only the equalizer 
coefficient portions of the output of the equalizers 106, 107, Cupo et al. updates 
equalizer coefficients and uses equalizer outputs for generating timing adjustment 
signals; see FIG. 1. 

In response to newly added limitations "the combination of the feedback signals 
is used to "generate an output of the digital receiver". 

The Examiner's position is that referring to FIG. 1 again, as recited above, the 
delay signal can be a combination of the equalizer outputs taking into account delay 
introduced by each equalizer. The delay signal is further use to generate timing 
adjustment signals provided by the timing recovery circuits 123 (see column 4 lines 15- 
25), wherein the clock signal for A/D converters 103 and 104 is provided by receiver 
timing generator 105 in response to a master clock signal furnished by master clock 122 
and to timing adjustment signals provided by timing recovery circuit 123; see column 4 
lines 9-20. Data output from data merge circuit 1 12 is generated based on the timing 
adjustment signals, which are function of the delay introduced by each equalizer. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 6-7 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Cupo et al. U.S. Patent 5,353,312 (previously cited). 

Regarding claim 7, figure 1 discloses a receiver including: 

A/D converters 103 and 104 for receiving two bit streams at first sampling 

rate and outputting bit streams at second sampling rate; see column 3 lines 15- 

35; 

Adaptive equalizers 106 and 107 for generating equalized feedback 
signals via leads 124 and 125; see column 4 lines 10-30; 

A timing recovery circuit 123 for generating a timing recovery control 
signal based upon the equalized feedback signals via leads 124 and 125; see 
column 4 lines 10-30. 

Further in column 2 lines 20-35, the digital data to be transmitted is 
divided into two different digital signals and each signal is coupled through an 
associated transmission channel. At the receiver, the received version (channels 
A and C, see figure 1) of each transmitted signal is processed by an associated 
equalizer and the outputs therefrom are combined to recover the digital data. In 
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light of the foregoing discussion, the receiver includes two antennas for receiving 
the two transmitted digital signals. 

Referring to figure 1 , in column 4 lines 10-30, Cupo et al. teaches that to 
compensate for timing offset and drift, the frequency and/or phase of this master 
clock signal is altered by receiver timing generator 105 using timing adjustment 
signals provided by the timing recovery circuit 123. These timing adjustment 
signals are a function of the delay introduced by each equalizer to one or more 
predetermined nonzero frequency components of its input signal. As suggested 
by Cupo et al. disclosure, because the timing adjustment signals are a function of 
the delay introduced by each equalizer, one of ordinary skill in the art at the time 
the invention was made would have recognized that the delay signal can be a 
combination of the equalizer outputs taking into account delay introduced by 
each equalizer. Coefficient updating circuits 108 109 are utilized to provide 
updated coefficients to equalizers 106 and 107; see column 3 lines 30-35, also 
FIG. 1. 

Furthermore, the delay as recited above is used to compensate for timing 
offset and drift for the clock signal of A/D converters 103 and 104 to generate the 
data output through data merge circuit 112; see column 4 lines 1-25, also FIG. 1. 

Regarding claim 6, claim 6 is rejected on the same ground as for claim 7 
because of similar scope. Referring to FIG. 1 , dual duplex receiver 100 includes dual 
antennas and dual timing recovery circuits for channels A and C. 
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Regarding claim 17, claim 17 is rejected on the same ground as for claim 7 
because of similar scope. 

4. Claims 8 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cupo et al. U.S. Patent 5,353,312 (previously cited) as applied to claim 7 in view of 
figure 1 admitted prior art (previously cited) . 

Regarding claim 8, Cupo et al. does not teach N carrier recovery circuits 
as set forth in the application claim. 

On page 4 of the original disclosure, figure 1 admitted prior art discloses a 
receiver, as illustrated in FIG. 1, comprising a Timing Recovery (TR) circuitry 
employed in conventional chipsets. In FIG. 1, a digital television (DTV) receiver 1 
includes a sample rate converter (SRC) 10, a carrier recovery (CR) circuit 12, a 
square-root raised cosine (SQRC) filter 14 (e.g., a finite impulse response (FIR) 
filters with a square root of a raised cosine characteristic and a forward equalizer 
(FE)16. 

In column 4 lines 10-30, Cupo et al. teaches that the clock signal for A/D 
converters 103 and 104 is provided by receiver timing generator 105 in response 
to a master clock signal furnished by master clock 122 and to timing adjustment 
signals provided by timing recovery circuit 123 as shown in figure 1. To 
compensate for timing offset and drift, the frequency and/or phase of this master 
clock signal is altered by receiver timing generator 105 using timing adjustment 
signals provided by the timing recovery circuit 123. In light of the foregoing 
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discussion, Cupo et al. teachings employ coherent detection to compensate for 
timing offset and drift. Because carrier offset must be estimated at the receiver if 
the detector is phase-coherent, therefore, it would have been obvious for one of 
ordinary skill in the art at the time the invention was made that Cupo et al. 
teachings can be modified to implement a carrier recovery (CR) circuit for each 
receiving path as taught in figure 1 admitted prior art. The implemented CR 
circuit for each receiving path is coupled between the A/D converter and the 
equalizer as disclosed in figure 1 . 

Regarding claim 19, claim 19 is rejected on the same ground as for claim 8 
because of similar scope. 

5. Claims 4-5 and 9-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Langberg U.S. Patent 5,703,905 (previously cited) as applied to 
claim 1 1 above, and further in view of admitted prior art and Bernard Sklar, "Digital 
Communications Fundamentals and Applications" (previously cited). 

Regarding claims 4-5, 9-10 and 13-14, Langberg does not teach the carrier 
bandpass filter being a square-root raised cosine filter as claimed in the application 
claim. 

Figure 1 admitted prior art teaches a receiver including square-root raised cosine 
(SQRC) filter 14. Bernard Sklar discloses in the textbook "Digital Communications 
Fundamentals and Applications" on pages 100-103 that a square-root raised cosine 
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filtering is frequently used in digital communications because of the excellent 
characteristic of square-root raised cosine function for pulse shaping to reduce 
intersymbol interference. In light of the foregoing reason, it would have been obvious for 
one of ordinary skill in the art at the time the invention was made that Langberg 
teachings can be modified to implement the square-root raised cosine filter. The square- 
root raised cosine filter is a finite impulse response filter. 

Allowable Subject Matter 

6. Claims 11 and 13-15 allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 11, claim is allowable after Applicant amended claim to include 
allowable limitations " a timing recovery circuit generating the TR control signal based 
upon a selected one of the N egualized feedback signals, the combination used to 
generate an output of the digital receiver" . 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented 
in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Tran whose telephone number is 571-272-3007. 
The examiner can normally be reached on Monday - Friday from 08:00 AM - 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




